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1.0 OVERVIEW 

After  a nearly 2 month hiatus, Cassini returns to Titan for its ninth targeted encounter.  
The closest approach to Titan occurs on Monday, December 26th, at 18:59 spacecraft time 
(8:08 PM Pacific Time) at an altitude of 10,408 km (6,467 miles) above the surface and at a 
speed of 5.6 kilometers per second (12,530 mph). The latitude at closest approach is 
0°(equator) and the encounter occurs on orbit number 19. 

This encounter is set up with two maneuvers: an apoapsis maneuver scheduled for 
December 11st, and an approach maneuver, scheduled for December 23rd. However, the 
apoapsis maneuver is so small that it has been cancelled.  This outbound encounter occurs 
about 2 days after Saturn closest approach. 
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1.1 ABOUT TITAN 

Titan is one of the primary scientific interests of the Cassini-Huygens mission.  Through 
observations by Earth based telescopes and the Voyager spacecraft, Titan has been 
revealed to be an intriguing world both similar in nature to Earth and unique among 
both satellites and terrestrial planets.   The largest of Saturn’s satellites, Titan is larger 
than the planets Mercury or Pluto.  Titan is the only satellite in the solar system with an 
appreciable atmosphere.  Like Earth’s atmosphere, Titan’s atmosphere is composed 
mostly of Nitrogen, yet appears to have few clouds.  However, it also contains 
significant quantities of aerosols and organic compounds (hydrocarbons), including 
methane and ethane.  Although Titan’s thick smoggy atmosphere masks its surface, 
scientists have speculated Titan’s surface could contain solid, liquid and muddy 
material creating features such as lakes, seas, or rivers. Additionally liquid reservoirs 
may exist beneath the surface forming geysers or volcanoes that feed flowing liquid 
onto the surface.   

 

Titan’s peak surface temperature is about 95 Kelvin, too cold for liquid water, and due 
to its thick atmosphere, the pressure at the surface is 1.6 times greater than Earth’s 
atmosphere. At this temperature and pressure, chemicals such as methane, ethane, 
propane, ammonia, water-ice and acetylene may be involved in complex interior-
surface-atmosphere chemical cycles resulting in eruptions, condensation and 
precipitation (or rain). Initial observations obtained by Cassini during the first several 
passes of Titan provided our first close up views of Titan in wavelengths ranging from 
visible light to infrared to radar.  The Huygens probe successfully returned atmospheric 
data and images of the surface, providing ground truth for the Cassini Orbiter 
measurements.  The results show a mysterious world even more complex than 
previously thought.  The diversity of surface composition and its connection to Titan’s 
geologic features remains a fundamental question. Huygens’ results indicate that 
methane exits as a liquid just below the surface and may rain from the atmosphere 
periodically.  Clouds in Titan’s atmosphere were observed in the southern hemisphere, 
yet no clear explanation has emerged on what the clouds are composed of, or why more 
clouds do not exist. Observations of Titan’s interaction with Saturn’s magnetosphere 
indicate the presence of complex processes complicated by Titan’s occasional 
emergence out of Saturn’s magnetosphere into the solar wind. 

 

1.2 TITAN-9 SCIENCE ACTIVITIES  

 
On December 26th (DOY 360), Cassini will flyby Titan at an altitude of 10409 kilometers for a 
slightly late Christmas present.  At this time, the Imaging Science Subsystem (ISS) will acquire a 
mosaic of Titan's albedo features Aztlan and Quivira, Bazaruto and Elba Faculae (the former 
surrounds the 80 kilometer-diameter crater), and Omacatl Macula, at low phase angle of 
approximately 25 degrees and pixel resolution scales of approximately 700 to 450 meters. This 
ISS observation will also overlap eastern portions of the TA and T03 RADAR swaths.  The 
Composite Infrared Spectrometer (CIRS) will obtain information on trace constituents in Titan's 
stratosphere.  An integration of the limb will obtain information on CO, HCN, and CH4. The 
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Ultraviolet Imaging Spectrograph (UVIS) will use the UVIS HDAC (Hydrogen-Deuterium 
Absorption Cell) to conduct key measurements of the Titan atmosphere as well.  Measurements 
of the D/H ratio in the Titan atmosphere will yield clues to the formation and history of Titan 
and the Saturnian system.  The Visual and Infrared Mapping Spectrometer (VIMS) will also 
obtain a medium resolution regional map using the same observing strategy as the previous Titan 
flyby. 
 
Moreover, this Titan flyby will also present an excellent diametric wake crossing at 5.04 Titan 
Radii downstream for all of the Magnetospheric and Plasma Science (MAPS) instruments, as it 
will ultimately be ideal for comparisons to the Voyager-1 Titan flyby data set.  Cassini's tail 
encounter will possess similar observing geometry as the tail encounter of Voyager-1 in 
November 1980. Especially with the increased capability of Cassini, the MAPS instruments will 
finally be able to compare the Cassini and Voyager data sets to further study Titan's atmospheric 
loss and the structure of Titan's plasma wake.  But more importantly, this flyby will represent the 
only tail crossing at an intermediate distance in the planned Cassini Titan Tour, which will be 
highly valuable for the study of the formation of Titan's magnetotail as a function of distance. 

 

1.3 SAMPLE SNAPSHOTS  

 

Three views of Titan from Cassini before, during, and after closest approach to Titan are 
shown below. The views are oriented such that the direction towards the top of the page is 
aligned with the Titan North Pole. Sample remote sensing instrument fields of view are 
drawn assuming that Cassini is pointed towards the center of Titan. The size of these fields 
of view vary as a function of the distance between Cassini and Titan. A key for use in 
identifying these instruments fields of view in the figures is listed below. 

 

 

Key to Instrument Fields of View in Figures 

Instrument Field of View Depiction in Figure 

ISS WAC (imaging wide angle camera) Largest square 

VIMS (visual and infrared mapping 
spectrometer) 

Next smallest pink square 

ISS NAC (imaging narrow angle camera) Smallest green square 

CIRS (composite infrared spectrometer) – 
Focal Plane 1 

Small red circle near ISS_NAC FOV 

UVIS (ultraviolet imaging spectrometer)  Vertical purple rectangle centered within 
largest square 



 
 

View of Titan from Cassini 2 hours Before Closest Approach (above) 

 

 
View of Titan from Cassini at Closest Approach (above) 
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View of Titan from Cassini 2 hours After Closest Approach 
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Timeline and Geometry Table below –  
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1.4 T9 FLYBY GEOMETRY  
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1.5 T9 DATA PLAYBACK TIMELINE   

For each science observation, the table below contains a time-ordered listing of the data 
playback times. One-way light time at the time of the encounter is 1 hour and 9 minutes. 

 
019TI (T9) Playback Timeline Created Dec 9, 2005

Record Start Playback (Ground UTC)       Start Playback (Pacific Time)
Observation Record Start Time - 

Start Time (yyyy- Reference 
Observation Type dddThh:mm:ss) Epoch Latest Latest 

Event or Observation (APGEN) (SCET) (ddThh:mm Best Estimate Possible Best Estimate Possible
MAG_019CO_MAGBOUND004_MAPS MAG_1976 2005-351T14:21:00 -09T04:37 18-Dec Sun 06:30 AM Sun 06:30 AM 17-Dec Sat 10:30 PM Sat 10:30 PM
MAG_019CO_TINTERACT002_RIDER MAG_1976 2005-360T06:59:00 -00T12:00 27-Dec Tue 05:47 AM Tue 05:47 AM 26-Dec Mon 09:47 PM Mon 09:47 PM
MIMI_019TI_T9EXTINB001_CIRS MIMI_8000 2005-360T06:59:00 -00T12:00 27-Dec Tue 05:47 AM Tue 05:47 AM 26-Dec Mon 09:47 PM Mon 09:47 PM
RPWS_019CO_TINTERACT001_UVIS RPWS_30464 2005-360T06:59:00 -00T12:00 27-Dec Tue 05:47 AM Tue 05:47 AM 26-Dec Mon 09:47 PM Mon 09:47 PM
CIRS_019TI_FIRNADCMP002_PRIME CIRS_4000 2005-360T07:49:30 -00T11:09 27-Dec Tue 05:51 AM Tue 05:52 AM 26-Dec Mon 09:51 PM Mon 09:52 PM
CIRS_019TI_FIRNADCMP002_SI ISS_SUPPORT_IMAGING2005-360T07:49:30 -00T11:09 27-Dec Tue 05:51 AM Tue 05:52 AM 26-Dec Mon 09:51 PM Mon 09:52 PM
ISS_019TI_FIRNADCMP002_CIRS ISS_Phot_1_by_1 2005-360T07:49:30 -00T11:09 27-Dec Tue 05:51 AM Tue 05:52 AM 26-Dec Mon 09:51 PM Mon 09:52 PM
UVIS_019TI_FIRNADCMP003_CIRS UVIS_5032 2005-360T07:49:30 -00T11:09 27-Dec Tue 05:51 AM Tue 05:52 AM 26-Dec Mon 09:51 PM Mon 09:52 PM
VIMS_019TI_NADIRCOMP001_CIRS VIMS_18432 2005-360T07:49:30 -00T11:09 27-Dec Tue 05:51 AM Tue 05:52 AM 26-Dec Mon 09:51 PM Mon 09:52 PM
CIRS_019TI_FIRNADMAP006_VIMS CIRS_4000 2005-360T09:59:30 -00T08:59 27-Dec Tue 06:24 AM Tue 06:34 AM 26-Dec Mon 10:24 PM Mon 10:34 PM
ISS_019TI_MEDRES001_VIMS ISS_Phot_1_by_1 2005-360T09:59:30 -00T08:59 27-Dec Tue 06:24 AM Tue 06:34 AM 26-Dec Mon 10:24 PM Mon 10:34 PM
UVIS_019TI_MEDRES001_VIMS UVIS_5032 2005-360T09:59:30 -00T08:59 27-Dec Tue 06:24 AM Tue 06:34 AM 26-Dec Mon 10:24 PM Mon 10:34 PM
VIMS_019TI_MEDRES001_PRIME VIMS_18432 2005-360T09:59:30 -00T08:59 27-Dec Tue 06:24 AM Tue 06:34 AM 26-Dec Mon 10:24 PM Mon 10:34 PM
CAPS_019TI_T9EXTINB002_CIRS CAPS_16000 2005-360T10:00:00 -00T08:59 27-Dec Tue 06:24 AM Tue 06:34 AM 26-Dec Mon 10:24 PM Mon 10:34 PM
CDA_019RI_1800RINGM016_RIDER CDA_524 2005-360T10:32:37 -00T08:26 27-Dec Tue 06:34 AM Tue 06:47 AM 26-Dec Mon 10:34 PM Mon 10:47 PM
CDA_019DR_1900DUST108_RIDER CDA_524 2005-360T12:33:36 -00T06:25 27-Dec Tue 07:08 AM Tue 07:35 AM 26-Dec Mon 11:08 PM Mon 11:35 PM
ISS_019TI_GLBMAPNLP001_PRIME ISS_Phot_1_by_1 2005-360T12:59:30 -00T05:59 27-Dec Tue 07:15 AM Tue 07:46 AM 26-Dec Mon 11:15 PM Mon 11:46 PM
UVIS_019TI_GLOBMAP001_ISS UVIS_5032 2005-360T12:59:30 -00T05:59 27-Dec Tue 07:15 AM Tue 07:46 AM 26-Dec Mon 11:15 PM Mon 11:46 PM
VIMS_019TI_GBMAPHDAC001_ISS VIMS_18432 2005-360T12:59:30 -00T05:59 27-Dec Tue 07:15 AM Tue 07:46 AM 26-Dec Mon 11:15 PM Mon 11:46 PM
CIRS_019TI_FIRNADMAP007_ISS CIRS_4000 2005-360T13:59:30 -00T04:59 27-Dec Tue 07:33 AM Tue 08:09 AM 26-Dec Mon 11:33 PM Tue 12:09 AM
CIRS_019TI_FIRNADCMP003_UVIS CIRS_4000 2005-360T14:59:30 -00T03:59 27-Dec Tue 07:50 AM Tue 08:32 AM 26-Dec Mon 11:50 PM Tue 12:32 AM
ISS_019TI_HDAC001_UVIS ISS_Phot_1_by_1 2005-360T14:59:30 -00T03:59 27-Dec Tue 07:50 AM Tue 08:32 AM 26-Dec Mon 11:50 PM Tue 12:32 AM
MAG_019TI_MAGTITAN001_PRIME MAG_1976 2005-360T14:59:30 -00T03:59 27-Dec Tue 07:50 AM Tue 08:32 AM 26-Dec Mon 11:50 PM Tue 12:32 AM
UVIS_019TI_HDAC001_PRIME UVIS_5032 2005-360T14:59:30 -00T03:59 27-Dec Tue 07:50 AM Tue 08:32 AM 26-Dec Mon 11:50 PM Tue 12:32 AM
VIMS_019TI_HDAC001_UVIS VIMS_18432 2005-360T14:59:30 -00T03:59 27-Dec Tue 07:50 AM Tue 08:32 AM 26-Dec Mon 11:50 PM Tue 12:32 AM
RPWS_019TI_TIINTRMED001_PRIME RPWS_30464 2005-360T16:59:30 -00T01:59 27-Dec Tue 08:18 AM Tue 09:06 AM 27-Dec Tue 12:18 AM Tue 01:06 AM
CAPS_019TI_T9CLOSE001_UVIS CAPS_16000 2005-360T17:59:30 -00T00:59 27-Dec Tue 08:36 AM Tue 10:50 AM 27-Dec Tue 12:36 AM Tue 02:50 AM
INMS_019TI_T9CLOSE001_UVIS INMS_1498 2005-360T17:59:30 -00T00:59 27-Dec Tue 08:36 AM Tue 10:50 AM 27-Dec Tue 12:36 AM Tue 02:50 AM
MIMI_019TI_T9CLOSE001_UVIS MIMI_8000 2005-360T17:59:30 -00T00:59 27-Dec Tue 08:36 AM Tue 10:50 AM 27-Dec Tue 12:36 AM Tue 02:50 AM
RPWS_019TI_TICA001_PRIME RPWS_182784 2005-360T18:32:00 -00T00:26 27-Dec Tue 08:49 AM Tue 11:05 AM 27-Dec Tue 12:49 AM Tue 03:05 AM
RPWS_019TI_TIINTRMED002_PRIME RPWS_30464 2005-360T19:20:20 00T00:21 27-Dec Tue 10:47 AM Tue 11:57 AM 27-Dec Tue 02:47 AM Tue 03:57 AM
CAPS_019TI_T9EXTOUT001_UVIS CAPS_16000 2005-360T19:59:30 00T01:00 27-Dec Tue 11:05 AM Tue 12:18 PM 27-Dec Tue 03:05 AM Tue 04:18 AM
INMS_019TI_T9OUTBD001_UVIS INMS_1498 2005-360T19:59:30 00T01:00 27-Dec Tue 11:05 AM Tue 12:18 PM 27-Dec Tue 03:05 AM Tue 04:18 AM
MIMI_019TI_T9EXTOUT001_UVIS MIMI_8000 2005-360T19:59:30 00T01:00 27-Dec Tue 11:05 AM Tue 12:18 PM 27-Dec Tue 03:05 AM Tue 04:18 AM
CIRS_019TI_FIRNADMAP005_UVIS CIRS_4000 2005-360T21:29:30 00T02:30 27-Dec Tue 11:29 AM Tue 12:47 PM 27-Dec Tue 03:29 AM Tue 04:47 AM
ISS_019TI_EUVFUV001_UVIS ISS_Phot_1_by_1 2005-360T21:29:30 00T02:30 27-Dec Tue 11:29 AM Tue 12:47 PM 27-Dec Tue 03:29 AM Tue 04:47 AM
UVIS_019TI_EUVFUV001_PRIME UVIS_5032 2005-360T21:29:30 00T02:30 27-Dec Tue 11:29 AM Tue 12:47 PM 27-Dec Tue 03:29 AM Tue 04:47 AM
VIMS_019TI_HDACEUV001_UVIS VIMS_18432 2005-360T21:29:30 00T02:30 27-Dec Tue 11:29 AM Tue 12:47 PM 27-Dec Tue 03:29 AM Tue 04:47 AM
MAG_019CO_TINTERACT003_RIDER MAG_1976 2005-360T22:59:30 00T04:00 27-Dec Tue 11:42 AM Tue 01:04 PM 27-Dec Tue 03:42 AM Tue 05:04 AM
RSS_019TI_KADOWN002_RSS RSS_Activity 2005-361T02:29:00 00T07:30 27-Dec Tue 12:12 PM Tue 01:44 PM 27-Dec Tue 04:12 AM Tue 05:44 AM
UVIS_019SW_IPHSURVEY027_RIDER UVIS_5032 2005-361T04:34:00 00T09:34 27-Dec Tue 09:19 AM Tue 09:19 AM 27-Dec Tue 01:19 AM Tue 01:19 AM
CIRS_019IC_DSCAL1293_RIDER CIRS_4000 2005-361T05:02:00 00T10:03 27-Dec Tue 09:21 AM Tue 09:21 AM 27-Dec Tue 01:21 AM Tue 01:21 AM
CAPS_019TI_T9EXTOUT002_UVIS CAPS_16000 2005-361T05:04:00 00T10:05 27-Dec Tue 09:21 AM Tue 09:21 AM 27-Dec Tue 01:21 AM Tue 01:21 AM
RPWS_019CO_HIRATE006_CAPS RPWS_30464 2005-361T06:00:00 00T11:01 27-Dec Tue 09:31 AM Tue 09:33 AM 27-Dec Tue 01:31 AM Tue 01:33 AM
CDA_019HY_2400HYORX015_RIDER CDA_524 2005-361T06:53:02 00T11:54 27-Dec Tue 10:01 AM Tue 10:06 AM 27-Dec Tue 02:01 AM Tue 02:06 AM
CDA_019DR_2500DUST109_RIDER CDA_524 2005-361T08:54:01 00T13:55 27-Dec Tue 10:26 AM Tue 10:34 AM 27-Dec Tue 02:26 AM Tue 02:34 AM
CAPS_019SA_SURVEY006_RIDER CAPS_16000 2005-361T09:34:00 00T14:35 27-Dec Tue 12:30 PM Tue 02:04 PM 27-Dec Tue 04:30 AM Tue 06:04 AM
MAG_019OT_SURVEY006_RIDER MAG_1976 2005-361T09:34:56 00T14:35 27-Dec Tue 12:30 PM Tue 02:04 PM 27-Dec Tue 04:30 AM Tue 06:04 AM
RPWS_019SA_OUTSURVEY002_PRIME RPWS_30464 2005-361T09:34:56 00T14:35 27-Dec Tue 12:30 PM Tue 02:04 PM 27-Dec Tue 04:30 AM Tue 06:04 AM
INMS_019SA_SURVEY004_RIDER INMS_1498 2005-361T09:39:36 00T14:40 27-Dec Tue 12:30 PM Tue 02:04 PM 27-Dec Tue 04:30 AM Tue 06:04 AM
CAPS_019CO_BURST16K003_RIDER CAPS_16000 2005-361T10:30:00 00T15:31 27-Dec Tue 12:34 PM Tue 02:08 PM 27-Dec Tue 04:34 AM Tue 06:08 AM
CAPS_019SA_SURVEY003_RIDER CAPS_16000 2005-361T13:33:00 00T18:33 27-Dec Tue 02:42 PM Tue 02:42 PM 27-Dec Tue 06:42 AM Tue 06:42 AM
INMS_019SA_SURVEY005_RIDER INMS_1498 2005-361T13:33:00 00T18:33 27-Dec Tue 02:42 PM Tue 02:42 PM 27-Dec Tue 06:42 AM Tue 06:42 AM
RPWS_019SA_OUTSURVEY005_PRIME RPWS_30464 2005-361T13:33:00 00T18:33 27-Dec Tue 02:42 PM Tue 02:42 PM 27-Dec Tue 06:42 AM Tue 06:42 AM
MIMI_019CO_SURVEY004_MAPS MIMI_8000 2005-361T13:33:30 00T18:34 28-Dec Wed 05:30 AMWed 05:30 AM 27-Dec Tue 09:30 PM Tue 09:30 PM
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